subset of X with nonempty interior and if Γ ΰ-^I is a λ -setcontraction, k < 1, satisfying for some x 0 e D, Tx -x 0 Φ X(X -x 0 ) for all xedD and λ > 1, then T has a fixed point in D. (See also Nussbaum [11, 12] .) This result reduces to a theorem of Browder [3] under the stronger assumption that T is semicontractive, and to one of Darbo [4] if T: D -> D. The boundary condition used by Nussbaum is similar to (i) (if x Q is the origin), but it requires x 0 to be an interior point of the domain D of T. Another related fact, due to Petryshyn [13] , is that if G is a bounded open subset of X with 0 G G and if T: G -> X is a 'condensing mapping' (i.e., Ί{T{A)) < y(A) for all AczD such that Ύ(A) > 0), then the assumption Tx Φ Xx for all xedG and λ > 1 implies that the fixed point set of T in G is nonempty and compact. Thus this result holds for a more general class of mappings and convexity of the domain is no longer required.
In attempting to weaken the assumption that the origin be an interior point of the domain of the mapping, Gatica and Kirk [6] have proved existence of fixed points for contraction mappings T:G-+H where H is any closed and convex set in X, with Gel open relative to H and OeG. The boundary condition assumed for this result is: (i)' Tx Φ XX, X > 1, for all nonzero xed^G, where d^G denotes the relative boundary of G in the closed subspace £ίf of X spanned by H. Subsequently, Gatica [7] has extended this result to the case where T is a fc-set-contraction, k < 1, under the additional assumptions that G be bounded and I -tT one-to-one, t G [0, 1]. These results differ from the theorem of this paper in that by assuming H is a cone we are now able to replace the assumption that the boundary condition (i)' hold on the relative boundary of G in £ίf with the much weaker assumption that it hold only on d H G. This new result does not appear to follow directly from our preceding results and arguments. The assumption that (I-tT)(G), te [0, 1] , is open always holds if 1 -tT is one-to-one (see Nussbaum [12] , Theorem 2), and in particular it always holds in the important case when T is a contraction mapping. Also in this case, the assumption that B is bounded may be dispensed with by the reasoning of Gatica-Kirk \x -y\\, x,yeG) then tT is a contraction mapping for te [O, 1) . Also, if (i) holds for T on d u G then (i) also holds for tT, t < 1, so the above implies:
COROLLARY 2. With H as in the theorem, let BaX be an open set containing the origin and let G = B Π H°. If T: G -> H is a nonexpansive mapping satisfying:
( i ) Tx Φ Xx for all x e d H G and X > 0.
(ii) (xJcG such that x n -Tx n -+0 as n-* ^o implies existence of x f e G such that x' -Tx' = 0.
Then T has a fixed point in G.
We should mention that condition (ii) above was first used by Petryshyn [14] , where he notes that it always holds if T is a generalized contraction in the sense of [2, 8] . Also (ii) always holds if X is uniformly convex and B is bounded and convex, because Browder has shown [3] that in such situations / -T is demiclosed for nonexpansive T. Thus we have: COROLLARY 
Suppose X is a uniformly convex Banach space, HdX is a solid closed cone, and B a bounded open convex subset of X with OeB. Let G = Bf)H°. If T:G-*H is a nonexpansive mapping satisfying (i) on d π G, then T has a fixed point in G.
In what follows we use dA to denote the boundary of a subset A of X. We also use 7 to denote the measure of noncompactness, and in particular, if {y n } is a bounded sequence in X, Ύ({y n }) = 7({2/ n : * = 1, 2, ...}).
The following lemma, which is contained implicitly in [5] , is used repeatedly and we include its proof for the sake of completeness. Since ε is arbitrary this implies 7({y n }) ^ fed which in turn yields d ^ kd. Since fe < 1 we conclude d -0. But this implies that the closure of the set {y n : n -1, 2, •} is compact.
Proof of the theorem. We may assume without loss of generality that G is the interior of its closure. For t e [0, 1], let G t = (I-tT)(G).
By assumption, G t is open and since tT is also a ίfe-set-contraction, tk < 1, I-tTis proper (Nussbaum [11] 
, Corollary 2). Thus (I-tT){G) is closed and hence dG t a(I -tT)(dG).
Fix α 6 G and let α: = cφ) = sup {£ 6 [0, 1]: x e G t ). We first show that either a = 1, or there exists w e d H G such that w -aTw -x. (Note that a is well-defined since xeG 0 = G.)
Let μ n -+a as n -> oo where a?e G^. Then for each tt there exists y n eG such that y n -μ n Ty n = α;. By the lemma there exists yeG and a convergent subsequence {y ni }T=ι of {i/J such that y n . ->7/ as i -> co. Since μ ni T-~>aT uniformly on G as i -> co it follows that y -aTy -x, i.e., # 6 G α . Now suppose α < 1 and let t n | α as n -> co where ί Λ e (o:, 1), ^ = 1, 2,
. Since x$ G tn and y -t n Tye G tn the segment joining y -t n Ty and x must contain a point z n e dG tn . But 3G ί% c (J -tT)(dG), so for each w there exists w n e dG such that As n -> co f y -t n Ty-*x so it follows that s w ->a;. Thus by the lemma some subsequence {w %ί }Γ=i of {w n } converges to a point w e dG, and (*) yields: w -aTw = &. Now xe H° and αT^ e Jϊ. Since £Γ is a cone and w = x + aTw we have w e H°. This, with the fact that w e 3G, implies w e d H G. As a final comment we note that in relation to Corollary 1, if the stronger assumption T: d H G -> G is made then H need not be a solid cone, and in fact may be taken to be any closed and convex set with G = B Π H Φ 0. This fact is a consequence of results of [1] .
We wish to thank the referee for suggestions which improved our exposition. 
